Gene transcription repression in Clostridium beijerinckii using CRISPR-dCas9.
CRISPR-Cas9 has been explored as a powerful tool for genome engineering for many organisms. Meanwhile, dCas9 which lacks endonuclease activity but can still bind to target loci has been engineered for efficient gene transcription repression. Clostridium beijerinckii, an industrially significant species capable of biosolvent production, is generally difficult to metabolically engineer. Recently, we reported our work in developing customized CRISPR-Cas9 system for genome engineering in C. beijerinckii. However, in many cases, gene expression repression (rather than actual DNA mutation) is more desirable for various biotechnological applications. Here, we further demonstrated gene transcription repression in C. beijerinckii using CRISPR-dCas9. A small RNA promoter was employed to drive the expression of the single chimeric guide RNA targeting on the promoter region of amylase gene, while a constitutive thiolase promoter was used to drive Streptococcus pyogenes dCas9 expression. The growth assay on starch agar plates showed qualitatively significant repression of amylase activity in C. beijerinckii transformant with CRISPR-dCas9 compared to the control strain. Further amylase activity quantification demonstrated consistent repression (65-97% through the fermentation process) on the activity in the transformant with CRISPR-dCas9 versus in the control. Our results provided essential references for engineering CRISPR-dCas9 as an effective tool for tunable gene transcription repression in diverse microorganisms. Biotechnol. Bioeng. 2016;113: 2739-2743. © 2016 Wiley Periodicals, Inc.